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SPECIFICATION 

TITLE OF THE INVENTION 

Plasma Display Panel 



5 FIELD OF THE INVENTION 

This invention relates to a plasma display panel, and more 
particularly relates to a structure having barrier plate 
M* including a metal electrode around a cell. Furthermore, this 
O invention relates to an image display apparatus having a plasma 

a© 

10 display panel. 

M 
=0 

yj 

e BACKGROUND OF THE INVENTION 

Q 

fU For example, Japanese Unexamined Patent Publication No. 

fit 

111 Hei 11-312470 and Japanese Unexamined Patent Publication No. 

o 

fi 2 000-306516 disclose the plasma display panel technique having 
a barrier plate including a metal electrode around a cell. 
Japanese Unexamined Patent Publication No. Hei 11-312470 
discloses the structure in which X electrode of the display 
electrode is disposed on the front substrate side and Y electrode 

20 of the display electrode is disposed on the back substrate side, 
a barrier plate including lattice-like metal electrode formed 
so as to surround a cell is disposed between both electrodes, 
andanl-shaped discharge passage is formedbetween the X electrode 
and Y electrode. Japanese Unexamined Patent Publication No. 

25 2000-306516 discloses a structure in which X electrode and Y 
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electrode are both disposed on the back substrate side, a barrier 
plate including a metal plate and a partition wall are disposed 
between the front substrate side and the back substrate side, 
and a reversed U-shaped discharge passage is formed between the 

5 X electrode and Y electrode. 

It is desired that sustain pulse voltage for display 
discharging is reduced to a lower value and the discharge energy 

jsfa is controlled properly to improve the luminous efficiency and 

P the luminance for the above-mentioned prior art. 

Ill 

lf8 The present invention has been accomplished in view of 

iJ3 the prior art involved in the above-mentioned problem, and the 

* subject to be solved by the present invention includes (1) the 

fU lower sustain pulse voltage for display discharge, (2) improved 

fit 

III luminous efficiency and luminance with the certain predetermined 

c 

fi power consumption, and (3) simple structure for realizing the 
above-mentioned (1) and (2) . 

The object of the present invention is to provide a technique 
that solves the above-mentioned problem. 

20 SUMMARY OF THE INVENTION 

To solve the above-mentioned problem, the present 
invention provides plasma display panels as described herein 
under . 

(1) A plasma display panel provided with a barrier plate 
25 including a metal electrode disposed between the first and second 



display electrodes that are formed so as to intersect with the 
address electrode, wherein the metal electrode has projections 
(corresponding example/ characters 30, 30', 31, and 32) that 
pro j ect to the cell space side partially in a plane approximately 
parallel to the panel plane. 

(2) The plasma display panel provided with a barrier plate 
including a lattice-like metal electrode disposed between the 
first and second display electrodes that are formed so as to 
intersect with the address electrode, wherein the metal electrode 
has pro j ections that proj ect toward the cell space side partially 
in a plane approximately parallel to the lattice plane so as 
to face each other with interposition of the middle of a cell. 

(3) The plasma display panel provided with a barrier plate 
including a lattice-like metal electrode disposed between the 
first and second display electrodes that are formed so as to 
intersect with the address electrode, wherein the metal electrode 
has aproj ection that proj ects toward the cell space side partially 
at the position where the metal electrode overlaps flat with 
any one of the first display electrode and the second display 
electrode. 

(4 ) The plasma display panel provided with a barrier plate 
including a metal electrode disposedbetween the first and second 
display electrodes that are formed so as to intersect with the 
address electrode orthogonally, wherein the metal electrode has 
projections that project toward the cell space side partially 
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on the first portion where the metal electrode overlaps flat 
with the first display electrode and on the second portion where 
the metal electrode overlaps flat with the second display 
electrode . 

5 (5) The projections are formed so as to face each other 

in (1) , (3) , or (4) . 

(6) An image display apparatus is provided with any one 
jf* of plasma display panels described in (1) to (5) for displaying 
O an image by driving the plasma display panel based on the image 

m signal. 

HI 
C 

BRIEF DESCRIPTION OF THE DRAWINGS 

o 

FIG. 1 is a perspective view of an exemplary structure 
j£| of a metal electrode used in the first example of the present 
i¥ invention. 

FIG. 2 is a plan view of a metal sheet that is a component 
of the metal electrode shown in FIG. 1. 

FIG. 3A to FIG. 3C are plan views of three metal sheets 
that are components of the metal electrode shown in FIG. 1. 
20 FIG. 4 is a diagram showing an exemplary structure of a 

plasma display panel in accordance with the first example of 
the present invention. 

FIG. 5 is a cross sectional view of a plasma display panel 
in accordance with the second example of the present invention. 
25 FIG. 6 is a perspective view of an exemplary structure 



5 



of a metal electrode used in the second example of the present 
invention . 

FIG. 7 is apian view showing ametal sheet that is a component 
of the metal electrode shown in FIG. 6. 
5 FIG. 8A to FIG. 8C are plan views showing a metal sheet 

that is a component of the metal electrode shown in FIG. 6. 

FIG. 9A to FIG. 9E are diagrams showing various 
configuration of the projection, 
a FIG. 10 is a diagram showing an exemplary structure of 

ill 

10 an image display apparatus shown as an example of the present 
invention . 

b 

jjJ DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

y? Embodiments of the present invention will be described 

C 

15 in detail hereinafter with reference to the drawings. 

FIG. 1 to FIG. 4 are diagrams for describing the first 
embodiment of the present invention. 

FIG. 1 is a perspective view of a metal electrode, FIG. 
2 and FIG. 3 are plan views of metal sheets of the metal electrode, 
20 and FIG. 4 is a perspective view of a plasma display panel. 

The present embodiment shows an example having the 
structure in whichX electrode of the display electrode is disposed 
on the front substrate side and Y electrode of the display- 
electrode is disposed on the back substrate side, a barrier plate 
25 including a lattice-like electrode comprising three metal sheets 
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is disposed between both electrodes, and an I-shaped discharge 
passage is formed between the X electrode and Y electrode. 

In FIG. 4, 1 denotes an address electrode for addressing, 
2 denotes a first display electrode (Y electrode) for displaying 
5 disposed approximately orthogonally to the address electrode 
1, 3a denote a flat electrode formed flat consisting of light 
transmissible material that is a part of the second display 
N* electrode (X electrode) for displaying together with the first 

o 

P display electrode 2, 3b denotes a bus electrode formed 

? 

fijj lattice-like so as to have a portion approximately parallel to 
the first display electrode 2 that is a part of a second display 
v ;_ electrode (X electrode) for displaying together with the first 

fJ display electrode 2 in the same manner as in the case of the 

ill 

Ul flat electrode 31, 15 denotes a barrier plate having the 

li lattice-like structure disposed between the flat surface of the 
first display electrode (Y electrode) 2 and the flat surface 
of the second display electrodes (X electrode) 3a and 3b, 4 denotes 
a metal electrode disposed in the barrier plate 15, 5 denotes 
a back glass substrate, 6 denotes a front glass substrate, 8, 

20 9, 10, and 14 denote dielectric layers, 11 denotes a fluorescent 
layer, 7 and 12 are protection layers consisting of MgO or Y h 0 3 , 
and 13 denotes a display cell in which luminous gas such as NeXe 
is filled. The address electrode 1, the first display electrode 
(Y electrode) 2, and the second display electrodes (X electrode) 

25 3a and 3b are structured so that positive or negative voltage 



can be applied on these components respectively, and the metal 
sheet of the metal electrode 4 is entirely or partially grounded 
so that the potential is zero. In such structure, the addressing 
is operated by applying voltage on the address electrode 1 and 
the first display electrode (Y electrode) 2 respectively, and 
the displaying is opera ted by applying voltage on the first display 
electrode (Y electrode) 2 and the second display electrode (X 
electrode) respectively. 

FIG. 1 is a diagram showing an exemplary structure of the 
metal electrode 4 shown in FIG . 4 and that is a partially enlarged 
view of a lattice-like portion. Three metal sheets 4a, 4b, and 
4c are laminated together. Projections 30 that project toward 
the cell space side (in the direction that is approximately 
parallel to the lattice plane) are formed on the metal sheet 
4a that is located on the second display electrodes {X electrode) 
3a and 3b side, and projections 30' that project toward the cell 
space are formed on the metal sheet 4c located on the first display 
electrode (Y electrode) side at the position where the metal 
sheet 4c overlaps on the first display electrode (Y electrode) 
(in the longitudinal direction of the first display electrode 
(Y electrode } 2) . If the above-mentioned structure is employed, 
the projection 30 concentrates the line of electric force formed 
between the projection 30 and bus electrode 3b of the second 
display electrode (X electrode) when a sustain pulse is applied 
on the second display electrodes (Xelectrode) 3a and 3b to thereby 
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intensify the line of electric force density, and the electric 
field intensity is increased. The increased electric field 
brings about easy display discharge. In detail, the electric 
field intensity required for display discharge can be secured 
5 at a low voltage, and the sustain pulse voltage to be applied 
on the second display electrode (X electrode) can be reduced 
resultantly. Furthermore, similarly to the above-mentioned 
Sj case, the projection 30' concentrates the line of electric force 
g formed between the first display electrode (Y electrode) 2 and 

jpf the projection 30' when a sustain pulse is applied on the first 

Si 

; f| display electrode (Y electrode) 2 to thereby intensify the line 
of electric force density, and the electric field intensity is 

P 

rfj increased resultantly. The increased electric field brings 

i?| about easy display discharge. In detail, the electric field 

O 

|§ required for display discharge is secured with a low voltage/ 
and the stain impulse voltage to be applied on the first display 
electrode <Y electrode) can be reduced. 

FIG. 2 is a plan view of a metal sheet 4a out of three 
metal sheets 4a, 4b, and 4c that are components of the metal 

20 electrode shown in FIG. 1. Two projections 30 formed on the 
metal sheet 4c per one cell are disposed so as to face each other. 
Though not shown in FIG. 2, two projections 30' per one cell 
are disposed so as to face each other and located at the same 
vertical position as in the case of the projection 30. In FIG. 

25 2, Al, A2, and A3 denote the address electrode 1. 



FIG. 3A to FIG. 3C are plan views of the respective three 
metal sheets 4a, 4b, and 4c shown in FIG. 1. FIG. 3A, FIG. 3B, 
and FIG. 3C show the same plane structures corresponding to each 
cell respectively. The projections 30 are formed oppositely 
each other on the metal sheet 4a ( (a) ) , no projection is formed 
on the metal sheet 4b ((b)), and the projections 30' are formed 
oppositely each other on the metal sheet 4c ((c)). Theprojection 
30 and the projection 30' are formed so that two projections 
are formed per one cell oppositely each other and disposed so 
as to overlap on the first display electrode (Y electrode (Yl, 
Y2, and Y3) ) 2 respectively. The structure of the projections 
formed oppositely each other allows the line of electric force 
in one cell to be concentrated at a plurality of points where 
the projections are disposed, and the line of electric force 
is distributed symmetrically. As the result, a portion where 
the electric field intensity increases can be dispersed 
correspondingly to the line of electric force distribution in 
one cell, and the display discharging can be caused at a plurality 
of places that are located symmetrical ly . The withstand voltage 
of an electrode is also improved. 

A structure having the projections 30' formed on the metal 
sheet 4c disposed near the first display electrode (Y electrode) 
and the projections 30 on the metal sheet 4a disposed near the 
second display electrode (X electrode) respectively is described 
in the above-mentioned exemplary structure . However otherwise, 
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another structure having the projection on the metal sheet 4b 
instead of the metal sheets 4a and 4c may be employed. Though 
the projection 30 is formed so as to overlap on the projection 
30' vertically and formed at the center position of a cell, the 
proj ection may be formed on different position to avoid vertical 
overlapping between the lattice-like portion of the lattice-like 
metal sheet 4a and the lattice-like portion of the lattice-like 
bus electrode 3b of the second display electrode (X electrode) . 
According to the above-mentioned first embodiment, the sustain 
pulse voltage for display discharge can be reduced and the driving 
power is reduced with simple structure. Furthermore, the 
luminous efficiency and luminance can be improved. 

FIG. 5 to FIG. 8C are diagrams for describing the second 
example of the present invention. 

FIG. 5 is a cross sectional view of a plasma display panel, 
FIG. 6 is a perspective view of a metal electrode, and FIG. 7 
and FIG. 8A to FIG. 8C are plan views of a metal sheet that is 
a component of the metal electrode. 

In the present example, X electrode and Y electrode, which 
are served as the display electrode, are both disposed on the 
back substrate side, a barrier plate including a lattice-like 
metal electrode comprising three metal sheets is provided, a 
partition wall including a metal electrode of two metal sheets 
among the three metal sheets is provided, and a reversed U-shaped 
dischargepassage is f ormedbetween the X electrode and Y electrode 



11 



that are served as the display electrode. 

In FIG. 5, 65 denotes an address electrode for addressing, 
68 denotes a first display electrode (Y electrode) provided so 
as to cross the address electrode 65 approximately orthogonally 

5 served for displaying, 69 denotes a second display electrode 
(X electrode) disposed approximately parallel to the first 
display electrode 68 on the approximately same plane as that 

M* of the first display electrode 68 served for displaying together 

O with the first display electrode 68, 58 denotes a flat electrode 
MR consisting of light emissive material in the form of flat plate, 

€1 9a and 59a denote lattice-like bus electrodes overlapped on the 

yj 

^ flat electrode 58, 74 denotes a lattice-like barrier plate 
tU disposed between the side on which the first display electrode 
iff (Y electrode) 68 and the second display electrode (X electrode) 
1SJ 69 are disposed and the side on which the flat electrode 58 and 
bus electrodes 59a and 59b, 80 denotes a partition wall disposed 
at the middle of the barrier plate 74, 55 denotes ametal electrode 
included in the barrier plate 74, 75 denotes a metal electrode 
included in the partition wall 80, 55a, 55bl, and 55b2 denote 
20 metal sheets that are component of these metal electrodes 55 
and 75, 63 denotes a back glass substrate, 54 denotes a back 
substrate, 53 denotes a front substrate, 56 denotes a front glass 
substrate, 61, 66, 67, and 7 0 denote dielectric layers , 71 denotes 
a protection layer consisting of MgO, Y 2 0 3 , or RuQ 2 , 72 denotes 
25 an oxide film, 73 and 62 denote fluorescent layers, 52 denotes 



12 



a display cell, 57 and 64 denote under layer films, and 7 6 denotes 
a discharge passage . The above-mentioned address electrode 65, 
first display electrode {Y electrode) 68, and second display 
electrode (X electrode) 69 are structured so that a positive 
or negative voltage is applied on these electrodes respectively, 
and the metal sheet 55b2 is grounded for zero potential. The 
metal sheet 55a, metal sheets 55bl and 55b2 are different in 
type. As describedhereinabove, by disposing the partitionplate 
80 that is lower than the barrier wall 74 at the middle of the 
barrier wall 74, the U-shaped discharge passage 76 that continues 
from the first display electrode 68 to the second display electrode 
69 is formed. The length of the discharge passage is 
significantly longer in comparison with the case in which the' 
first display electrode 68 and the second display electrode 69 
are disposed flat on the front substrate 53 side or with the 
case in which the first display electrode 68 and the second display 
electrode 69 are disposed separately on the front substrate 53 
side and the back substrate 54 side so as to face each other. 
In such structure, address operation is performed by applying 
a voltage on the address electrode 65 and the first display 
electrode (Y electrode) 68 respectively, and display operation 
is performed by applying a voltage on the first display electrode 
(Y electrode) 68 and second display electrode (X electrode) 69 
respectively. 

FIG. 6 is a diagram showing an exemplary structure of the 
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metal electrodes 55 and 7 5 shown in. FIG . 5. A lattice- like portion 
is enlarged. Threemetal sheets 55a, 55bl, and55b2 are laminated, 
the metal sheet 55a among these metal sheets 55a, 55bl, and 55b2 
forms the barrier plate 55 and the metal sheets 55bl and 55b2 
form the barrier plate 55 and the partition wall 75 both. A 
projection 31 that projects toward the cell space side is formed 
on the metal sheet 55b2 located adjacent to the first display 
electrode (Y electrode) 68 and the second display electrode (X 
electrode) 69 disposed on the back substrate 54 side at the 
position where the first display electrode { Y electrode) 68 
overlaps flat with the metal sheet 55b2 (in the longitudinal 
direction of the first display electrode (Y electrode) 2) . On 
the other hand, a projection 32 that projects towards the cell 
space side is formed on the metal sheet 55b2 located adjacent 
to the first display electrode (Y electrode) 68 and the second 
display electrode (X electrode) 69 disposed on the back substrate 
54 side at the position where the second display electrode (X 
electrode) 69 overlaps flat with the metal sheet 55b2 (in the 
longitudinal direction of the second display element (X 
electrode) 69) . The projections 31 and 32 are disposed so as 
to face each other in the formof apair in one cell. The projection 
31 provided in the above-mentioned structure concentrates the 
line of electric force formed between the first display electrode 
(Yelectrode) 68 and the pro j ection 31 when a sustain pulse voltage 
is applied on the first display electrode (Y electrode) 68 to 
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thereby intensify the line of electric force density, and the 
electric field intensity is increased resultantly. The 
increased electric field intensity brings about easy display 
discharge, mother words, the electric field intensity required 
for display discharge is secured with a low voltage, and the 
sustain pulse voltage to be applied on the first display electrode 
(Yelectrode) 68 can be reduced . The pro j ection 32 concentrates 
the line of electric force formed between the second display 
electrode (X electrode) and the proj ection 32 to thereby intensify 
the line of electric force density when a sustain pulse voltage 
is applied on the second display electrode (X electrode) 69 to 
thereby intensify the line of electric force density, and the 
electric field intensity is increased. The increased electric 
field intensity brings about easy display discharge. In other 
words, the electric field intensity required for display 
discharge is secured with a low voltage, and the sustain pulse 
voltage to be applied on the second display electrode (X electrode) 
69 can be reduced. 

FIG. 7 is a plan view of the metal sheet 55b2 that is shown 
in FIG. 6 together with other metal sheets 55a and 55bl. Two 
projections 31 and two projections 32 are formed in each cell 
in the form of pair. Al, A2, and A3 denote address electrodes 
in FIG. 7. 

FIG- 8A to FIG. 8C are plan views of the three metal sheets 
55a, 55bl, and 55b2 shown in FIG. 6. FIG. 8A, FIG. 8B, and FIG. 
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8C show the plan structure of the portions corresponding to the 
same cell. No projection is formed on the metal sheets 55a and 
55bl((a) (b) ) , but projections 31 and 32 are formed per cell 
of the metal sheet 55b2 in the form of pair ((c)). Two pro j ections 
31 and 32 are disposedper cell in the form of pair, the projection 
31 is formed at the position where the first display electrode 
(Y electrode) 68 overlaps flat with the metal sheet 55b2 on the 
place located at approximately central position of a lattice. 
The projection 32 is formed at the position where the second 
display electrode (X electrode) 69 overlaps flat with the metal 
sheet 55b2 on the place located at approximately central position 
of a lattice. By disposing the projections in the form of pair, 
the line of electric force in one cell is concentrated at a 
plurality of points where the projections are formed and 
distributed symmetrically as in the case of the above-mentioned 
first example. As the result, the point where the electric field 
intensity increases can be dispersed correspondingly to the line 
of electric force, and the display discharge can be generated 
approximately symmetrically at a plurality of points. 
Furthermore, the withstand voltage of an electrode can be 
improved. 

The projections 31 and 32 are formed only on the metal 
sheet 55b2 disposed adjacent to the first display electrode (Y 
electrode) and the second display electrode (X electrode) in 
the above-mentioned exemplary structure, but the projections 
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31 and 32 may be formed on other metal sheet, for example 55bl, 
additionally. According to the above-mentioned second example/ 
the sustain pulse voltage for display discharge can be reduced 
and the driving power is reduced with simple structure as in 
the case of the above-mentioned example 1. Furthermore/ the 
luminous efficiency and luminance can be improved. 

FIG. 9A to FIG. 9E show exemplary configuration of the 
projection formed on a metal electrode. FIG. 9A shows an 
exemplary configuration having a tip end, FIG. 9B shows an 
exemplary configuration having a rounded end, FIG. 9C shows an 
exemplary configuration having a flat end with some angle, and 
FIG. 9D and FIG. 9E show exemplary configurations having the 
projection formed on the opening of a concave. Particularly 
in the case of the projection shown in FIG. 9B, it is easy to 
form a film provided on the outside of a metal electrode, for 
example/ dielectric layer or fluorescent layer, having an even 
thickness, and excessive concentration of the line of electric 
force at the projection is prevented and the withstand voltage 
of an electrode can be improved. 

FIG. 10 shows an exemplary structure of an image display 
apparatus of the present invention. 

InFIG. 10, 40denotes an image display apparatus, 20denotes 
a plasma display panel provided with a structure as shown in 
FIG. 4 or FIG. 5, 25 denotes a scan driver LSI (IC) array for 
scan-driving the first display electrode (Y electrode) of the 
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panel in a sub-field unit, 22 denotes an address driver LSI (IC) 
array that is served as a first driving circuit for forming the 
address pulse voltage at the timing corresponding to the image 
signal and for driving the address electrode by use of the address 
voltage to address the display cell of the panel in a sub-field 
unit, 23 denotes an X sustain pulse generator that is served 
as the second driving circuit for generating a sustain pulse 
to drive the second display electrode (X electrode) , 24 denotes 
a Y sustain pulse generator that is served as the second driving 
circuit for generating a sustain pulse to drive the first display 
electrode (Y electrode) , 26 denotes a photocoupler for 
transmitting a control signal to the scan driver LSI array 25, 
21 denotes a panel side apparatus that includes the 
above-mentioned components, 2 8 denotes a control circuit served 
for controlling the scan driver LSI (IC) array, address driver 
LSI (IC) array, X sustain pulse generator 23, Y sustain pulse 
generator 24, and photocoupler 26, 29 denotes a DC/DC converter 
for generating various voltages that are required for forming 
driving waveform, 27 denotes a control circuit apparatus that 
includes the control circuit 28 and the DC /DC converter 29. 

According to the image display apparatus described 
hereinabove, the voltage and power consumption for display 
discharging are reduced. Furthermore, the luminous efficiency 
and luminance are improved. 

The metal electrode that is a component of the barrier 
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plate or partition wall comprises a plurality of metal sheets 
is used for the above-mentioned plasma display panel example, 
but the present invention is by no means limited to this structure, 
the metal electrode may comprises a single metal sheet. 
5 Furthermore, the cross section configuration of the metal sheet 
is by no means limited to the rectangular configuration as shown 
in the drawing. 

The invention that has been accomplished by the inventors 

D is described referring to the embodiments, but the present 

y3 

7$ invention is by no means limited to the above-mentioned 

M 

CI embodiments, as amatter of course, the embodiment may be modified 

yj 

variously without departing from the spirit and scope of the 
CO invention. 

fit 

The representative characteristic points disclosed in the 

o 

iBJ above-mentioned examples are listed herein under. 

(1) A plasma display panel provided with a barrier plate 
including a metal electrode disposed between the first and second 
display electrodes that are formed so as to intersect with the 
address electrode, wherein the metal electrode has a projection 

20 that projects to the cell space side partially in a plane 
approximately parallel to the panel plane. 

(2) The plasma display panel described in (1), wherein 
the metal electrode has projections that project toward the cell 
space side partially in a plane approximately parallel to the 

25 lattice plane so as to face each other with interposition of 
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the middle of a cell. 

(3) The plasma display panel described in (1), wherein 
the metal electrode has a projection that projects toward the 
cell space sidepartially at thepositionwhere themetal electrode 
overlaps flat with any one of the first display electrode and 
the second display electrode. 

(4) The plasma display panel described in (1), wherein 
the metal electrode has projections that project toward the cell 
space side partially on the first port ion where themetal electrode 
overlaps flat with the first display electrode and on the second 
portion where the metal electrode overlaps flat with the second 
display electrode. 

(5) A plasma display panel provided with an address 
electrode, a first dielectric layer formed on the address 
electrode/ a first electrode formed on the first dielectric layer 
so as to intersect with the address electrode, a second electrode 
formed on the surface that faces to the first electrode, and 
a barrier plate having a metal electrode formed between a first 
substrate including the first electrode and a second substrate 
including the second electrode, wherein the metal electrode has 
a projection or convex at the position where the metal electrode 
intersects with the first electrode. 

(6) The plasma, display panel described in (5), wherein 
the metal electrode comprises a plurality of layers, at least 
a layer of the metal electrode located near the first electrode 
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has a projection or concave at the position where the metal 
electrode intersects with the first electrode. 

(7) A plasma display panel provided with an address 
electrode, a first dielectric layer formed on the address 
5 electrode, a first electrode and second electrode formed on the 
first dielectric layer so that the first electrode and the second 
electrode intersect with the address electrode, a flat electrode 

u { formed on the surface that faces to the first electrode and the 

Q 

j*j second electrode, and a barrier plate having a metal electrode 

S3 

M formed between a first substrate including the address electrode 

\! ' 

,q and a second substrate including the flat electrode, wherein 

W 

„ the metal electrode has a projection or concave at least at the 

CI 

flj position where the metal electrode intersects with the first 
i|| electrode or the second electrode. 

15 (8) The plasma display panel described in (7) , wherein 

the metal electrode comprises a plurality of layers, and a layer 
of the metal electrode located near the first electrode and the 
second electrode has a projection or concave at least at the 
position where the metal electrode intersects with the first 

20 electrode and the second electrode. 

(9) The plasma display panel described in (7), wherein 
the metal electrode comprises a plurality of layers, and a layer 
of the metal electrode located near the first electrode and the 
second electrode has a projection or concave at the position 

25 where the metal electrode intersects with the first electrode 
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and the second electrode. 

(10) The plasma display panel described in (7), wherein 
the first electrode and the second electrode are formed 
alternately, and a part of the metal electrode is formed also 
between the first electrode and the second electrode. 

(11) The plasma display panel described in (1), wherein 
the projections are formed so as to be faced each other. 

(12) The plasma display panel described in (5), wherein 
the projections are formed so as to be faced each other. 

(13) The plasma display panel described in (7), wherein 
the projections are formed so as to be faced each other. 

(14) An image display apparatus provided with any one of 
plasma display panels described in (1) to (13) for displaying 
an image by driving the plasma display panel based on the image 
signal . 

The present invention includes all the applicable 
apparatus such as display apparatus used for computers, flat 
type television, display apparatus for displaying advertisement 
and other information, and presentation apparatus in the scope 
of the invention. 

According to the present invention, the driving voltage 
andpower consumption to be supplied for displaying canbe reduced . 
Furthermore, the luminous efficiency and luminance are improved. 



